Recent dominant models of student teacher learning include apprenticeship and reflective practice, but these are now being challenged, extended and enriched by broader socio-cultural models of learning. These new models direct attention to how learning is shaped by an interplay between the characteristics of the student teachers, their lecturers and their teacher mentors, and the characteristics of the university, schools and societal contexts within which these students, lecturers and mentors work. Socio-cultural theories also reveal the importance of how learning is transferred and transformed as the student teacher moves between different contexts (eg between university and school, or between one school and another).
Student teachers' thinking about learning to teach: a study of student teachers of mathematics and science at the end of their initial training
1) Background
In England during the 1980s, initial teacher education (ITE), increasingly became a major site for ideological struggle between the government and others, especially those in higher education, who had an interest in the professional formation of teachers (Furlong et al. 2000) . What the government in England appeared to want was "a cadre of skilled technicians to deliver the school National Curriculum programmes of study in an effective and efficient way", (Richards, Harding, and Webb 1997 p6) . Calderhead (2001 p780) argued that this in turn shaped their thinking about an appropriate curriculum for teachers, commenting that 'there has been a trend for government agencies to claim that it is well known which teaching approaches and strategies "work" and to make clear prescriptions for teachers' practice'.
However, teacher educators in universities often saw teaching as responding to the complex needs of individual learners in a specific context, and therefore highlighted the need to educate student teachers to help them make multiple decisions in non-routine situations. Teaching was thus seen as an intellectually challenging task in which teachers continually examined and refined their practice, and as a task which emphasised the appropriateness of teaching decisions to the particular context in which they were being made (Darling-Hammond 2001) .
There is little doubt that the government view has been very powerful in shaping ITE practices in England. As Furlong et al remarked:
"In the course of just 15 years, the system had been moved from one of diversity and autonomy to one of homogeneity and central control. What the government, and particularly the TTA 1, had wanted was a common system with common standards and procedures no matter who was providing the training or where; this was how the TTA defined quality. By the end of the 1990s this had been largely achieved." (Furlong et al. 2000 pp148-9) 1 The TTA is the Teacher Training Agency. It has become The Training and Development Agency for Schools (TDA) and "…is the national agency and recognised sector body responsible for the training and development of the school workforce" (http://www.tda.gov.uk/about.aspx). Its remit covers England Compliance 2 with these TDA requirements is a 'high stakes' concern for ITE providers. In this context, it is by no means clear that there was much scope for the Darling-Hammond view of teaching to shape their practice.
Research in primary classrooms (Edwards and Protheroe 2003) has shown that, in this system, primary student teachers' attention seems to be directed towards polishing their own visible performance rather than at concern for learners. The authors further argue that when caught in an accountability-led system, teachers are encouraged to interpret teaching as efficient curriculum delivery rather than see it as 'risky attempts at interactively supporting pupil learning' (p239). We might conclude that primary student teachers are left with a ritual understanding, rather than a principled understanding, of teaching and learning (Edwards and Mercer 1987) . However, it is not yet clear whether this is also the case for student teachers in secondary classrooms. What this paper sets out to report is research which seeks to develop an understanding of secondary student teacher learning within these contexts of policy and practice.
2) Theoretical and conceptual framework informing the study
In the 1980s, contrasting models of teacher learning included apprenticeship (Zeichner 1980; Beyer 1988) , and reflective practice (Schön 1983; Zeichner and Liston 1987; Calderhead and Gates 1993) . Of these, reflective practice became the dominant model in teacher education research and in the practice of many university Schools of Education (see, for example, Benton 1990 ). Reflective practice requires that a task of teaching be planned, enacted, evaluated and, as a result, reconceptualised: stages which are each informed by theoretical ideas, contextual demands, and values (Haggarty and Postlethwaite 2003) . The reconceptualisation is the springboard for more effective planning and enacting of a subsequent task. 2 Compliance is monitored by the Office for Standards in Education, Children's Services and Skills (OfSTED) which inspects and regulates care for children and young people, and inspects education and training for learners of all ages in England. Its non-executive Board, which is appointed by the Secretary of State for Children, Schools and Families, is responsible for the strategic direction of OfSTED (http://www.ofsted.gov.uk/Ofsted-home/About-us ). Inspections are a 'high stakes' activity as, in the context of teacher education, a poor inspection result can lead to a reduction in the number of trainees a provider can accept and, ultimately, in closure of a course.
Despite its value in encouraging teachers to address questions about the "ends, means, and contexts of teaching" (Zeichner and Liston 1996, p77) , reflective practice can be problematic for beginning teachers (Moore and Ash 2002) . The reflective practice model is now being challenged, extended and enriched by arguments from Edwards et al (2002) , by the sociological ideas of Bourdieu (Bourdieu 1977; Bourdieu and Passeron 1990) , by aspects of Vygotskyan social constructivism (Richardson 1997) , by Hodkinson and Hodkinson's (2005) idea of dispositions, by broader cultural models of learning (Hodkinson, Biesta, and James 2004; James and Biesta 2007) by further insights into the role of values (Pajares 1992; Poulson et al. 2001) , and by Sfard and Prusak's (2005) idea of identity.
The work of Bourdieu provides a range of powerful conceptual tools: a "way of thinking and a manner of asking questions" (Mahar 1990 : p3) that we argue can shed new light on teacher education. These tools include the notions of 'habitus' and 'field'.
Briefly, 'habitus' is "a durable but transposable set of dispositions, representing the physical and mental embodiment of the social but at the same time offering choices" (James and Bloomer 2001: p5) ,. 'Habitus' draws attention to the importance of individual histories and of social context on what an individual will see as possible in a learning situation: for example, what will count as good learning, what methods of learning will be embraced and what will be set aside (James and Biesta 2007) . The reference to individual histories suggests that there will be individual differences in 'habitus'; the reference to social context opens up the possibility of 'collective habitus' within a professional group -what Atkinson and Delamont (1985, p316) refer to as the "profession's oral tradition and habitus". This is something to which we will return in the discussion. In relation to ITE, important aspects of a student teacher's 'habitus' would include how they were disposed to see the task of teaching, what personal, tacit theories they brought to that task, their expectations of what learning to teach would involve, how they were disposed to engage with the range of learning situations that they would encounter, what they felt was the motive of the teacher education enterprise, and what they expected to be the outcomes. A student teacher's 'habitus'
will be affected by their gender, social class, and ethnicity, as well as their previous history as learners and their broader life history. We recognised that a university tutor's 'habitus', as well as that of a mentor in school, will have similar elements and similar influencing factors.
As James and Bloomer (1981) go on to explain, 'field' is "a structured system of social relations at micro and macro level, rather like a field of forces in which positions are defined relationally, that is, in relation to each other" . In the 'field' of teacher education, key aspects will include the nature of the power relationships within the university (eg between student teacher and lecturer in a university seminar), and the different power relationships (eg between student teacher and mentor) within the school. Of great importance is the ways in which power is operationalised at micro and macro levels, eg through decisions about who is to make the summative judgments on students' progress, and through ways in which student teachers, university tutors, school mentors understand who should expect to take responsibility for initiating learning activities or ensuring that specific things that are meant to happen in the course (eg opportunities for observation) actually do happen. The notion of 'field' also goes wider to include:
institutional expectations (sometimes developed into formal policies) -especially those relating to ITE and to more general teaching and assessment regimes in the university and school; the nature of resource allocation decisions at university and school; the histories of ITE activity in those institutions; the power relationships with external agencies such as the TDA; the resource and policy context of the teacher education system nationally.
The notion of 'habitus' identifies the student teacher as a key player in their own learning, bringing with them dispositions which will affect what and how they learn. This is entirely consistent with a social constructivist view of learning (Vygotsky 1978) , which acknowledges the importance of the 'subjects' who are engaged in the learning, but social constructivism also adds three further factors to the picture.
The first is 'more knowledgeable others' (especially university tutors and experienced teachers) who can scaffold learning in the student teacher's zone of proximal development. The second is the cognitive and physical 'tools' that the student teacher has available (or can strive to acquire) in order to facilitate the task of learning to teach. These might include cognitive tools such as an understanding of theories of learning, or of successful ways of managing pupil behaviour, procedural tools such as lesson plan templates, or physical tools such as a computer or interactive whiteboard. The third is the 'object' or motive of the enterprise -the (possibly different) things that the student teacher, the mentor and the university tutor are being driven by as they engage in the task of ITE. For example, the student's motive may be to learn to teach by trying a range of approaches; the mentor's may be to keep thing stable so that the class is easier to pick up when the student leaves. The notion of 'field' reminds us that student teachers' learning during ITE is embedded in a broad cultural context and cannot be understood without reference to the broader influences on the schools and university departments in which they learn and the bigger cultural picture into which those schools and universities fit.
The ideas discussed above provide a rich framework within which to think about student teacher learning in any context in which they are placed so as to learn to teach. However, a further complexity of teacher education is that most student teachers learn about teaching during their ITE programmes in at least three new contexts: the university and at least two school placements.
Developing an understanding of beginning teachers' learning both within and across these different contexts is essential (Peressini et al. 2004 (Greeno, Collins, and Resnick 1996) . One implication is that moving from one context to another may well be problematic: some notions accepted in one context will be contested in another. However, this contestation can be the seed bed for new notions that could not be generated in either context alone, so the difficulties can be seen as opportunities for expanded learning, rather than as signs that one or other context is dealing in ideas that are irrelevant to the task in hand. We argue that it is essential to understand these processes of learning in different contexts and to investigate whether the potential for 'expansive transformation' (Fuller and Unwin 2004) is actually being realised.
Fuller and Unwin offer a further important perspective on student teacher learning in their research on workplace learning more generally. They develop the idea of workplaces as lying somewhere between restrictive and expansive learning environments. Their work suggests that a school which takes:
…an expansive approach … enriches and extends an individual's learning territory. It does this by providing access to new learning regions… which become part of and enlarge each person's overall learning territory. Extending the metaphor, the larger and more fertile the territory, the more opportunity the individual has for personal development and identity transformation. (Fuller and Unwin 2004 p141) The idea of restricted and expansive learning environments is further developed in schools and classrooms by Hodkinson and Hodkinson (2005) . They define an expansive environment as 'one that presents wideranging and diverse opportunities to learn, in a culture that values and supports learning' (p123). As Billett (2001) explains, this increases the affordances for learning at work and therefore the chances that individuals will want to learn from those affordances. In considering student teachers' experiences of learning to teach in school, the notion of how their school context approximates to an expansive learning environment could therefore be a useful analytical tool.
Billett (2004) also argues that learner participation in workplace practices is dually constituted between workplace affordances and how an individual chooses to engage with those affordances (p190). Thus we see the strong themes of affordance and identity intertwined to the extent that an individual's learning in a particular workplace context is unique. The workplace, and those with power in the workplace, (in our case the site for teaching practice and the mentor and subject department), can influence to a considerable extent the nature and quality of learning opportunities offered. What is learnt, however is only a part of this, since each individual will interpret what is offered within a personal context and history that has been shaped by their experiences in other groups, both prior and contemporary (Eraut 2004 p203 What is important here is the idea that a mentor (or head of department) in a position of power will have a designated identity for a student teacher, and it can be speculated that it is in the student's interests not only to accept this designated identity but also to work hard at closing the gap between their actual identity and that being designated. In other words, they are in danger of becoming, or at least trying to become, the kind of teacher that fits with the school's/mentor's/ department's notion of a good teacher.
It is clear that, from the socio-cultural perspective outlined above, we should expect a wide range of factors to influence how student teachers learn to teach. Our synthesis of this literature is that the factors which should be taken into account in seeking to understand teacher learning include:
The subject: the identity, actual and designated of the learner; their dispositions; personal expectations; previous history as a learner; broader life history Support for learning: the role of more knowledgeable others; their provision of scaffolding; the conceptual and physical tools available to the student (or that the student can strive to acquire)
Learning across contexts: restricted and expansive learning environments; contestation
This gives rise to two questions: first: "Can we understand student teachers' thinking about learning to teach in these terms?" and secondly, since the classroom learning of their pupils is affected by similar factors (James and Biesta 2007) "Can we understand the ways student teachers teach in these terms?"
This second question was operationalised through a focus on the student teachers' accounts of factors that they felt influenced their decision making in the classroom. In the sense that it addresses how student teachers understand their own teaching, this is a question about one aspect of the products of their teacher education. The first question was operationalised through a focus on how student teachers think they are learning to teach, and how they expect to continue that learning in their first post. It is a question about the student teacher's understanding of processes of that teacher education.
To provide a culturally informed insight into both these products and processes of teacher education we therefore sought to answer two research questions:
what did student teachers say about the factors that affected their decision-making about their own teaching at the end of their training programme?
how did the student teachers think that they learnt to teach?
3) Methodology
Data for the paper were collected by hard copy questionnaire from a volunteer sample of student teachers of science and mathematics close to the end of their ITE course. Items for this instrument were developed through discussion with our teacher educator colleagues and piloted with a group of student teachers in the previous year's cohort. Ideally the questionnaire data would have been followed up by interview, but resources were not available to do this in the unfunded research reported here. Although this is a weakness of this paper in isolation, as part of a later funded project, we were able to carry out follow-up interviews and observations of these student teachers in their first year of teaching, and results of that work are reported elsewhere (eg Haggarty and Postlethwaite 2009). On the questionnaire, we asked student teachers to write about the products and processes of their learning in response to fairly broad prompt questions. We then used the theoretical framework developed above to make sense of what the student teachers said. We therefore explored what they saw as the important elements of their learning. We did not develop specific questions that explored what the different factors of our cultural framework meant to us in the context of teaching and learning to teach. Although this might have led to an easier task of analysis and reporting, we felt it would lead the respondents too strongly and simply generate insights into what student teachers thought about what we saw as the important issues.
Our focus was on the learning of student teachers of science and mathematics. This partly reflected our own professional histories as ITE lecturers in these two areas. It was also a reflection of our belief that understanding (and ultimately improving) student teacher learning in these subjects is important if the current STEM 4 agenda is to be addressed in any meaningful way. Although the two subjects are superficially rather similar, their common pedagogical practices are quite different. The two subjects therefore also gave opportunities to explore similarities and differences in thinking across two different teaching and learning cultures.
The original intention was to explore the thinking of students who had followed different initial training routes -a 'standard' PGCE 5 , a flexible PGCE 6 and a GTP 7 route. In the event it proved very difficult to recruit enough students (especially GTP students) to do this, so no substantive findings can be reported about differences amongst these training routes. The results are therefore reported across the sample as a whole. Given this difficulty in recruiting GTP students, all but one of our respondents were following courses on which we had taught. This gave us the opportunity to link student teachers' answers to an understanding of the content and structure of their courses. It also raised a difficulty in that students might have felt inhibited in writing anything that they felt was critical of the course. Although this is a potential weakness of the research, the timing of the questionnaire towards the end of the programme may have 4 The government identified STEM as a national priority in England, aimed at producing a workforce that is well educated in all aspects of science, technology, engineering and mathematics. See www.qca.org.uk/stem for further details 5 Post-Graduate Certificate in Education -a one year teacher education programme for students holding a first degree which, for intending secondary school teachers, will be in a subject related to that which they are preparing to teach. 6 A PGCE whose length, content and focus is responsive to the student's previous experience. 7 A Graduate Teacher Programme -an employment-based programme that allows graduates to train while they are employed to teach in school mitigated the problem as there was little course contact between students and tutor-researchers after the questionnaires had been returned. In addition, all students were assured that we would work within the British Educational Research Association (BERA 2004) ethical guidelines and informed of the specific implications of this for the study. All respondents signed and returned a consent form.
Because we wanted detailed information about student teachers' views our questionnaire consisted mainly of free response questions. We felt that this was necessary to enable us to gain nuanced insights into student teachers' views. We were confident that the science and mathematics students would be comfortable with this format because of our experience of reviewing various written tasks that they completed as part of their ITE programmes. However, outside the formal requirement of a course, this approach may have limited the response rate as it was not possible for respondents to make a quick response to the questionnaire. In total, 27 responses were returned (8 mathematics and 19 science). This small sample cannot be considered representative of the courses involved: still less is it representative of the national population of mathematics and science students. Had we been seeking to test hypotheses about teacher education, this would have been a serious shortcoming. However our goal was to build a tentative theory, which (as indicated above) we were able to test in our own later work. With this goal in mind, a small sample of students willing to invest time in providing substantial comments about their experiences of learning to teach, whilst still a weakness of the research, was acceptable.
Students' free response answers to the questionnaire were transcribed and then examined in detail by both authors who independently read and grouped answers. We then debated our interpretations with one another until we came to full agreement about these groupings, and then agreed 'labels' for the groupings (eg student teacher confidence; pupil expectations). We then gathered groupings together under broader headings derived from the theoretical framework outlined above. Given the debate about qualitative data analysis software (Garcia-Horta and Guerra-Ramos 2009), and the relatively small amount of data in our project, we did this analysis without the support of specialist software, though we did use Excel to help us to examine the groups of data as we established them. For example we gave numerical codes to each statement and then used the 'autofilter' facility to examine all statements that we had grouped under one code. We were then able to review decisions about the groupings and to refine our decisions about the labels that we applied to them.
4) Findings
In each the sections below there were few instances of differences between the mathematics and science students. Therefore we mainly discuss the sample as a whole rather then the subject sub-divisions within it (though differences between science and mathematics students are noted when they occur)
4.1) Student teachers' accounts of the factors that they thought had affected their decision making in their own teaching
The questionnaire asked student teachers to address this issue, by asking "Based on your experience, what kinds of things affect the decisions you make in your classroom?". Our data therefore provide insights into the things that the student teachers felt had influenced their decision making. These student perceptions matter if we wish to encourage the students to be open to other influences. However, the data do not relate to the actual decisions being made. It is also important to acknowledge that other methods of studying decision making might lead to different insights into the process. The student teachers' responses are summarised in Table 1 which shows the kinds of statement most often made in relation to each factor and the total number of statements related to that factor. Several statements referred to more than one factor and many made it clear that interactions between these aspects were important. relevance of the range of ideas identified in our synthesis of the literature to their decision making. The reflective practice frameworks that were basic to these students' teacher education courses could be expected to produce this outcome, and the evidence suggests that they did. However, in comparison with the richness of the ideas in the literature, the kinds of statements made by the student teachers were rather restricted.
To give a richer picture of what student teachers had learnt to take into account in their decision making, and to identify gaps in their thinking, we next report a more detailed summary of the statements they made.
4.1.1) The influence of the subject (ie the student teacher themselves)
Student teachers argued that their classroom decision-making was affected by Context -eg physical resources, expectations of others 65
Purpose -eg achieving planned learning outcomes 14
Support for learning -eg tools they could use 7
Learning across contexts -eg previous experience and school 1 would normally promote pupils to learn for themselves, rather than being guided down a tightly focused path, that is safe for me."
It is interesting that there was no recognition of the influence of students' past experience, personal history or personal theories of teaching or learning. Student teachers therefore recognised the influence of some aspects of 'habitus' but certainly not all. Others commented on the importance of the support available in class from adults other than teachers, (eg teaching assistants and technicians).
Student teachers mentioned that decisions were affected by the size of the class and the arrangement of the workspace. For example:
"Size of class: if a classroom is full and crowded it's difficult to change seating either for groups or to isolate disruptive pupils. In smaller classes I feel more able to scan the class, differentiate and work with different groups or individuals. In a large class I find it hard to get round to everyone."
They also referred to the impact of resources: one student teacher wrote that "Classroom set up, facilities and resources -can limit what is easily deliverable", and another commented on the "Availability of resources to teach (ICT/equipment/chemicals)".
However a particularly common comment was about the nature of the pupils. Student teachers mentioned:
pupils' ability, (eg "class ability, range of ability…"), apparently viewing this as a stable characteristic of the class; pupil or class behaviour. For example:
"…Having to spend entire lessons cajoling, threatening, persuading and reminding, sometimes stops me from utilizing my full repertoire of learning experiences for the sake of the overall classroom aura."
the personality and mood of the class (the first perhaps being a fairly stable characteristic, the second being variable from lesson to lesson). Some students noted that this mood could be affected by the time of day, week, or year and the weather:
"I have realized how the time of the lesson affects the ability of pupils to digest information and has a significant bearing on what activities can and should be used."
the expectations of the class. For example:
"The expectations of the class have been a big influence, taking over from existing teachers for whom the pupils have a relationship for good or bad."
Another student explained that it was important to fit in with such expectations rather than challenge them because "I'm only "borrowing" groups for limited periods of time".
Students made further context comments that could be seen as relating to the policies, rules and targets of the school and to structures such as the school timetable. One student also mentioned that rules that were carried over from their PGCE experience would have a (probably unintended) effect:
"the PGCE "document everything" culture means that I still find it difficult to make major decisions to change things mid-lesson".
These comments reflect both physical aspects of context (eg resources) and social aspects (especially the expectations of colleagues). There was, however, little explicit recognition of power relationships, or of broader influences such as the expectations of parents or school management, or of the broader educational context within which the school operated.
4.1.
3) The purpose of the teaching.
Fourteen students made relevant statements about this, usually seeing "purpose" as something which influenced their decision-making about lesson objectives: the purpose of their leason affected decisionmaking in relation to choosing objectives at the planning stage, and decision-making in the course of the lesson itself about how, in the light of pupil responses, those objectives might be changed -or how the teaching might be changed to continue to address them. Eleven students specifically mentioned this need to change teaching in the light of pupil responses:
"I have also seen how general pupil behaviour leads to the need to make decisions such as cutting parts of a lesson or using a different method to meet the learning objectives than conventional approaches."
"Unexpected answers to questions can result in a change of focus or a brief diversion."
"The responsiveness of the pupils; tasks can sometimes take longer or shorter than planned."
Although one of these three students clearly mentioned the goal of meeting learning objectives, it is possible that the purpose of the teaching for others related to different aspects of 'teaching performance'
(eg for the third student quoted above it was perhaps about 'getting through the material').
Given that some student teachers referred to decision-making about the purpose of their lesson at the stage of planning that lesson, it was interesting that only one referred explicitly to the National Curriculum, and none mentioned schemes of work, examination specifications or the key concepts within the subject, as factors that would affect their understanding of that purpose.
4.1.4) Support for Learning
In relation to the way in which their decisions were affected by the ways they could provide support for learning, student teachers (mainly scientists) made seven comments that could be considered to be about tools which they could use in their teaching. These students almost always referred to 'concrete tools' such as equipment or to ICT resources whose availability (or otherwise) affected the decisions they took. (In this respect, statements labeled 'support for learning' overlapped with those labeled 'context'.)
Only one student teacher commented that theoretical ideas from the university served as useful tools to shape their decision making in class, noting moreover that "The ideas presented in the PGCE course and readings tend to be easier to apply at the planning beforehand stage, rather than in the classroom".
One example of this lack of reference to theory in classroom decision making is that although student teachers considered some aspects of pupil characteristics in their decision making, no-one wrote about the importance of knowing about the previous learning of individual pupils which, from a constructivist or social constructivist theoretical viewpoint would certainly be expected to shape the support they provided.
Another is that no-one discussed decision making affected by pedagogical content knowledge (Shulman 1987) : eg the range of analogies, models, demonstrations, motivating facts, or useful text book/internet resources that they might choose between in order to support learning. This perhaps suggests that decision making focused less on pupil learning and more on other aspects of managing a classroom.
We conclude that further attention is needed to the question of how to bring the tool of theoretical ideas into the classroom discourse for student teachers so that it begins to influence decision-making (especially decision-making about learning) in a more explicit way. Given the comment on planning above, maybe further attention to its role in planning would be a good way to begin this process. Given the dominant role given to school mentors in the discussion below of how student teachers learn, it would seem critical to ensure that mentors are part of this process of drawing on theory in the dialogue about classroom decisionmaking.
4.1.5) Learning across contexts
In terms of learning across contexts there were no examples of student teachers highlighting ways in which their decision making was affected by consideration of the different contexts in which their pupils learn ideas (eg pupils learning graph drawing in mathematics then using it in science). There was also no reference to the influence on their decision making of aspects of their own thinking that had emerged from a struggle to reconcile contrasting ideas from school and university (despite the students from two of the courses under study being explicitly alerted to this issue). However one student teacher of mathematics commented that "coming from a low volume training environment, as well as having obtained a post-16 PGCE, my natural inclination is personal assistance but this is difficult in a large classroom environment and means the elements of inclusion and differentiation become hard to ensure". There is awareness here of a discontinuity between personal expectations and his current situation, though (in these comments at least) no indication of how this discontinuity might lead to new thinking and practice on his part.
4.1.6) Summary of factors affecting student teachers' decision making
The image of student teachers' decision making that is represented here emphasizes the influence of the people involved (the student teacher themselves, their pupils, the teachers and other adults with whom they work). It highlights the dynamic nature of their teaching, affected, as lessons unfold, by pupil behaviour, pupil reaction and pupil expectation, but also perhaps tied down by the (assumed and perhaps overstated) course expectation that everything will be documented. Since student teacher characteristics and some pupil characteristics affected their decision making about teaching so much, student teachers' concerns for "what works" is likely to be highly contextualized -ie to be re-framed as a concern for "what works for me, for these pupils". It follows that technicist prescriptions of 'best practice' applicable to all teaching situations were unlikely to be seen as definitive by these student teachers. However, it is also apparent that they had not yet constructed a professional understanding that might help them to be, in Richard's words that we quoted earlier: "imaginative, creative teachers whose informed professional judgement leads to intelligent action". In particular, there is little here that suggests the importance of ideas and theories in informing student teachers' decision making, little that suggests that they problematised the purpose of their lessons, and little to suggest that they were exercised by essentially moral decisions about what ought to be taught in relation to their subject or to a particular topic. Furthermore, since student teachers made no reference to the prior learning or to the misconceptions of their pupils, it would seem that the role of these factors in shaping learning is not being recognised as part of student teacher decision making.
We now turn to our second concern: how did these student teachers learn to teach?
4.2) Student teachers' thinking about their learning to teach
We approached this in four ways: we asked what they did well and how they had learnt to do that; we asked what they wanted to improve and how they thought they would go about making that improvement;
we asked them to consider who would help them in their induction year to learn more about teaching and how; we asked them to identify three key ideas that would improve teaching generally and how they had learnt those ideas. We analysed the responses to each of these questions in the ways reported in Section 4,1 but for reasons of space will not describe this analysis in detail. Instead we will comment on two major themes which we identified in the set of questions and which articulate with the ideas reported so far: first that student teachers mentioned different factors as influencing different aspects of their learning; secondly the issue of the relationship between different ideas -whether student teachers learnt from synergy or from contestation.
4.2.1) Different aspects of learning, different factors
The questions above gave us insights into four aspects of student teacher learning. In explaining how they had learnt to do the things that they thought they now did well, their personal characteristics as subjects were a significant factor: over half the group felt that their learning related to things they did well was influenced by characteristics they were "born with", or had been developed in a previous career. As one student, writing of their success in learning to manage the varied demands of teaching said: "I am positive, enthusiastic, organized and creative: I was born like this! My family is like this!"
No-one wrote about purpose as a factor affecting how they learnt to do the things that they did well, yet there are clearly ways in which matters of purpose can be relevant. For example, clarity about and empathy with the purpose of a course task might be expected to contribute to student teacher motivation in mastering it.
All the other socio-cultural factors discussed in Table 1 were represented in statements about learning to do things well, but the balance amongst the factors was very different. As shown in Table 1 , context was a major influence on classroom decision making, but only one student recognised that sensitivity to context had helped him/her to learn to do something well. In contrast, support for learning and learning across contexts were much more evident when student teachers discussed their own learning than when they reflected on their decision making in their classroom.
When student teachers wrote about how they would learn to improve aspects of their teaching, the balance of influential factors was different again.
Although students attributed strong aspects of their teaching to their own characteristics as subject, no one considered that weaker areas in their teaching might have been influenced by some less appropriate aspect of their identity.
Four student teachers wrote about the need to explore the context of their school -especially its behaviour management systems and policies. These student teachers' responses suggested that improvement in their behaviour management would be achieved through awareness of, and conformity to, existing school systems, rather than, say, through an examination of underlying factors which might contribute to the problem. There were few comments which explicitly referred to broader aspects of context such as national curriculum and testing requirements.
The overwhelming majority of student teachers wrote about how to learn to improve their teaching in terms of using the support for learning that was available to them. They almost always referred to learning from experienced colleagues, though some also mentioned other sources of support such as talking to/observing teachers and teaching assistants; practising themselves; "acquiring resources"; reading books, websites and university materials.
Only one student teacher referred to issues relating to learning across contexts. This student was aware of the difficulties inherent in her forthcoming move to a new school: "…my second placement was an independent school and my job is in a comp so I need to brush up on (classroom management) strategies appropriate to that environment. I have also had to work hard on presence which seems to suffer when I change school."
It is interesting that even this report provided no evidence that they saw a significant place for university input or for theoretical ideas generally in the development of their practice.
Looking ahead to learning in their induction period, the dominant source of support for learning was, as might be expected, experienced colleagues in school. They expected their induction mentor to provide insight into school systems, to be reactive suggesting solutions when problems arose, to provide personal support, and to be proactive suggesting areas for professional development. For example one student felt that the mentor could offer support in relation to "Whole school life, pastoral system, personal happiness and job satisfaction."-a somewhat unrealistic expectation! Students (mainly scientists) also saw the head of department as a key source of support; both scientists and mathematicians mentioned the role of 'other teachers'.
Only one reference was made to the possible impact of university ideas on this phase of teacher learning.
When student were asked to comment on how they had learnt ideas that would be useful in improving education generally, one suggestion was based on the subject characteristic of 'past experience'. Twenty were based on support for learning provided by colleagues in school. Thirteen were based on both university and school input. However, 24 statements were based on support from the university alone. It is interesting that this university input was separated from school experience in this aspect of student teacher thinking, and that university input featured more strongly in student teachers' thinking about general improvements in education than it did in ways in which they could improve their own teaching.
It is also interesting that some students did not refer to university influence in relation to a given topic even when, given our knowledge of the nature of their university courses, we were clear that university input had been provided. We suggest that when these ideas were offered in the university programme, such students were not able to learn from them or value them (Haggarty 1995) . They were perhaps only learnt or valued when they reappeared in the school context, and they were then (sometimes) perceived as having been first introduced in that context.
The picture that we see from these results and those in Section 4.1, is of theory informing general thinking about education, providing an influence on things that the student teacher was doing successfully, being of some use in their planning, but being disregarded as a source of improvement in teaching (either during initial training or in induction) and as a basis for decision making in the classroom. Perhaps there is a tendency to see classroom practice as an untheorised activity: for decision making to be based on context, and personal learning to be a matter of taking ideas and support from experienced colleagues. We will return to this issue in our overall discussion.
4.2.2) Synergy and Contestation
Student teachers wrote about the importance of situations where different factors influenced their thinking or practice in the same direction -where there was synergy between different influences on teaching. Such issues emerged most strongly when student teachers were discussing how they developed the skills that they felt they did well. This is illustrated by comments that show the importance of synergy between subject characteristics and school context. Some related to students' skills in lesson planning: Others concerned strengths at establishing and developing positive relationships with pupil.
Students often noted that things they did well were things where the skills they brought with them were endorsed by what they encountered in school or in the university:
"This is a skill I brought into teaching but it has been extended and developed by observation of experienced teachers in classrooms and form rooms."
There were no examples of contestation: of strengths developing through a challenge to identity presented by the school or university situation.
Another set of comments related to learning across contexts. Five comments explicitly described situations where strengths were developed through synergy between ideas from school and university:
"The (course) modules help me develop a structure for lesson planning that was then enhanced by my mentor in my first school placement"
"Use plenaries to assess learning: At uni during the first term of my PGCE I was introduced to the idea of AFL [Assessment for Learning] . The idea of introducing the aim of a lesson to students only seemed relevant if you were going to assess the success of this aim at the end of the lesson, specifically, and used some of the plenary and starter ideas suggested by various teachers tailored to the learning objectives in each class."
The synergy was working in different ways in these two cases. In the first case there was a common thread in university and school support; in the second each context provided a different part of a common story: a principle was introduced at university and school experience provided examples of related specific techniques.
No statement described learning emerging from a juxtaposition of differing ideas from two or more contexts.
5) Discussion
Two issues seem to us to be especially important in the findings reported above. First, the socio-cultural view of learning to teach which we outlined above was valuable: it defines concepts that helped in the construction of our understanding of student teachers' experience: it gives a structure to the range of things that student teachers said; it highlights things that were not being said. Secondly we argue that the students' dominant concern can be understood as the achievement of synergy -of conformity with the expectations and practices of their school. One consequence of this concern with synergy was that aspects of students' characteristics as 'subject' that were reflected in what their schools expected were seen as powerful; there was no evidence of engagement with aspects which were not reflected in school expectations -no discussion of how the student teacher might re-cast their personal story to move further in their own professional development; no discussion of how contrasting characteristics might be viewed positively to develop school practice. A further consequence was that although aspects of university learning that matched school expectations and practices were valued, there was no discussion of how ideas that contest these practices were examined critically in the school context or were used as stimuli for innovative practice on the part of the student teacher or any colleague.
Given that the questionnaire format enabled respondents to write at some length and with some sophistication about such matters as synergy between different influences on their learning, it is interesting that there was no mention of contradictory influences. Opportunities for expansive learning across contexts seem not to have been exploited; opportunities to contest the validity of dispositions based on personal histories seem to have been ignored. A key feature of the courses that the respondents attended was that they promoted an explicit reflective approach to teacher education in which student teachers were encouraged to expect such contrasts, to look seriously at theory and at their particular school context and to consider how theoretical ideas or personal dispositions which challenged current practice might be used to produce new context-specific thinking and action. This was done in one course, for example, through engaging students with explicit models of teacher learning, and requiring them to discuss with one another examples of creative tension between theories and practices in school. Yet even in these carefully engineered circumstances, creative tension between theory and practice did not feature as an element in student teacher learning.
We argue that one possible way of understanding these findings this is through a notion of "progressive filtering"
Ideas presented in the University (or in other non-school resources such as reading or discussion in friendship groups) may be filtered by aspects of the student's actual identity so that only those which match that identity are attended to. Some of the ideas which pass through the filter may contribute to the development of areas of strength in the student teacher's teaching.
The school is then the 'test for truth' that the student applies to ideas which 'survive' the identity filter. Ideas that survive this 'test' are often regarded as having been learnt in school even if they were first raised elsewhere
Things that are not represented in the practice or discourse of the school are regarded as invalidat least in relation to the development of the student's teaching and in decision making in the classroom in that school. There is no indication that they are used to challenge practice.
So there are two significant filters on students' learning -their history and their school experience
The notion of designated identity (Sfard and Prusak 2005) and/or that of the development of collective habitus (Atkinson and Delamont 1985) may result in feedback loops through which the school alters the student's identity.
If the filter were to be applied again as the student moves from their first school placement to a second, (or from their teacher education course to a first post in teaching) there could be further reduction in the range of functional ideas available to the student teacher -only those represented in the student's actual identity, in the discourse of their first school and in the discourse of their second school being available for use in the classroom. Of course, no such filter would be absolute, but even if it were somewhat permeable to ideas that did not fit, the filter could have a limiting effect on the development of new teachers, as one consequence of such a filter would be that there would be no opportunity for working with ideas from one context that are contested in another. The promise that powerful learning might be achieved because knowledge grows more complex, and becomes more 'useful', through a learner's participation in different contexts (Borko and Putnam 1996) may therefore not be fulfilled.
The achievement of synergy with their school through this process of (progressive) filtering can be seen through several lenses. It could be seen as an entirely proper consequence of the context-sensitive decision making that is encouraged by reflective practice (Haggarty and Postlethwaite 2003) . It could be seen as consistent with the 'principles of procedure' for effective educational practice that are set out by James and Biesta (2007) .who argue that, in navigating the complexities of any learning situation, it is sensible to make decisions which exploit aspects where a number of influences point in the same direction. An essential element in these views of teacher decision-making is, however, that ideas that are not in synergy with a particular context should not be dismissed as invalid, but kept in abeyance for use when the situation changes, or when it becomes necessary to challenge existing orthodoxies. This was not a feature of student teacher responses in our study.
The emphasis on synergy also resonates with the work of Lave and Wenger (1991) on participation in a community of practice, and of Lacey (1977) on the socialization of beginning teachers. It is perhaps a sign of the power of this socialization process that its impact is still so dominant 30 years after Lacey's research, despite many changes to teacher education in the intervening years which have been designed to bring a wider range of influences to bear on a student teacher's thinking and practice. Its persistence might be explained as the student teacher's response to the 'reality shock' (Whiteside, Bernbaum, and Noble 1969) that they face on entry to school -their realisation that their school placement challenges their identity, their 'habitus', their as-yet-untested thinking about pedagogy, and even their values related to teaching. In the face on such an assault, their personal alignment with the institution they are joining and with colleagues who hold power in relation to the assessment of their training, is perhaps an entirely understandable response. This driver for the student may be matched by the benefits that the school gains when a new practitioner fills an existing niche, conforms to existing policy and does not 'rock the boat'.
These benefits of socialization -of 'fitting in' -make it understandable as an influential process in teacher learning but do also suggest that if it is the only process in use, it may limit development, both personal and institutional.
In such a situation, it might be wise to encourage student teachers (and newly qualified teachers embarking on their induction year) to recognise that socialization will be a process in which they will engage, to accept that it has the benefits and limitations outlined above, but also to recognise that their professional development could be enhanced if they were to return, once settled and accepted in school, to ideas and ways of being that had to be set aside to enable this socialization to take place. Such an approach would need support from mentors who had a sophisticated understanding of beginning teacher learning so that they could take student teachers through and beyond the process of socialization. Such mentoring would engage constructively with both helpful and less helpful aspects of the student teacher's identity, and pay attention to all aspects of the student teacher's understanding of teaching and learning even when some of these conflict with the school's current practice. It would certainly involve challenge to the student teacher's ideas in light of the school's policies and practices, but must also encourage critical engagement with those policies and practices in light of the student teacher's thinking. This could be problematic. In what they describe as a systematic and narrative review of 170, largely empricial studies of beginner teacher mentoring, Hobson et al (2009 p211) argue that mentoring devotes "little or insufficient attention to pedagogical issues, to the promotion of reflective practice incorporating an examination of principles behind the practice". (p211)"
They go on to say (p214) that mentor training is "extremely variable in nature and quality … often focusing more on administrative aspects of the role than on developing mentors' ability to support and facilitate mentees' professional learning".
If ITE programmes are to help student teachers to move beyond socialization, further development of approaches to mentoring would therefore seem to be called for along the lines outlined above. However, given the obvious power of the socialization process, we were concerned that simply to suggest further development of mentoring approaches may not be enough to bring about change. Therefore, in an attempt to gain further insight into these issues we turned to activity theory (Engeström 1995; Cole 1996; Engeström 2001; Engeström, Miettinen, and Punamäki 1999; Kaptelinin and Nardi 2006) .
There is some consistency between the socio-cultural theoretical framework presented so far, and that of activity theory. The social constructivist notions of 'subject' 'object' and of 'tools' are elements of both; some aspects of 'field' have things in common with the activity theory ideas of 'community' and 'rules'; ideas of power relate to the activity theory idea of 'division of labour'. In addition, learning across contexts has some similarity to Engeström's idea of boundary crossing. However, these useful (though somewhat superficial) similarities mask some significant differences between the theoretical stances, and it is these that help to take the argument forward. In the space available, we will concentrate on just two issues. Leontiev (1978) makes clear that as people engage in activities, there is scope for their characteristics to affect these activities and for these activities to reinforce, reorganize, extend and challenge their characteristics. Where student teachers recognise the importance of pre-existing characteristics (such as organizational ability) to the things they do well, perhaps this is a reflection of a comfortable situation where new activities required of them as part of learning to teach reinforce existing characteristics. Where teaching is seen to call for reorganization, extension or revision of a student's existing characteristics, the situation is less comfortable and students may not engage fully with activities designed to bring about such change. Maybe this is a mechanism for the filtering mentioned above.
However, activity theory is optimistic that new characteristics can be created, or existing ones revised, through activity. Certainly students may not be able to respond if they are simply told to 'get organised', but if activities are designed to promote the development of this characteristic, change could be expected.
To continue with the example of a disposition towards being organised, there is no sense that a disorganized student is a lost cause. We may however be more successful in creating new dispositions towards organisation (a new 'story' of self as organized) if we acknowledge the kind of change that is being required -if, for example, we allow some discussion of why dispositions towards being organized have not been created through the previous activities in which the student has engaged in the past, and why such a disposition is important in the activity of teaching, and if we then create a shared motive for activities that support the development of a disposition towards a more organized approach. This is one example of the kind of sophisticated mentoring that we argued for above.
As Kaptelinin & Nardi (2006) state, activity is about the development of subject and object, so there is no doubt that the activity theory expressed by Leontiev can be used to construct an understanding of the learning of "subjects" who are individual student teachers. However, the version of activity theory that is offered by Engeström takes a different view. As Edwards (2005) points out, this "…aims at changing systems through provoking a collective reinterpretation of the object. As a result of these reinterpretations a system is reconfigured as participants reposition themselves in relation to the object and to each other".
The emphasis here is on changing the system not simply provoking change in the student teacher. Maybe when the only focus of change is the student, the emphasis is inevitably on fitting in with the system, filtering out other ideas which might challenge that system. Maybe to enable expansive learning to take place, the object of the activity should be about improving teaching and learning in the school (with the student teacher's classroom as one facet of that improvement). Such a focus would imply a commitment on the part of the system to explore change -to become a centre for enquiry about teaching and learning, and to do this is ways that are inclusive of student teachers. We are not suggesting that the student teacher should be left to promote such a stance in the system. We are suggesting that the system should exemplify a commitment to change through its own activity and that student teachers should be invited into that change activity. Their own learning would be enriched by involvement in that activity and they will have things to contribute to that activity. In particular, where school practice is problematised by its own enquiry, there will be an appropriate place for student teachers to raise ideas that are not in line with current practice, We have experience of the power of action research as a means of supporting such a stance within a school (Haggarty and Postlethwaite 2003) , and evidence within that work of the way in which an NQT was empowered to develop his teaching through involvement in activity that was designed to change practice more widely in the school.
Finally we were struck by just how enthusiastic many of the students were about teaching:
"I knew little about the cycle of planning, monitoring, assessment (all the 'behind the scenes' stuff).
Doing the course has given me a huge respect for the profession and the individuals that practice it.
Thus, it has also given me a sense of pride in what I do, especially given the many challenges. Technology as well as being a research degree supervisor. She has also been involved in the development of initial teacher education programmes. Her research interests are in the field of professional learning, with a particular interest in learning to teach mathematics, and the continued professional development of experienced teachers.
